value of this drug in specific forms of heart disease, but opinions differ on factors influencing the response of long-standing atrial fibrillation to quinidine. The age of the patient, the aetiology of the heart disease, the presence of cardiac failure or cardiomegaly, and the duration of the arrhythmia have all been considered (Viko et al., 1923; Wolff and White, 1929; Harris, 1929; McMillan and Welfare, 1947; Holzman and Brown, 1951; Sokolow and Ball, 1956) .
In recent years atrial fibrillation has been found to be one of the most frequent post-operative complications following mitral valvotomy in patients previously in sinus rhythm (Logan and Turner, 1953; Sellors, Bedford, and Somerville, 1953; Dimond and dos Santos, 1954; Wood, 1954;  Goodwin, Hunter, Cleland, Davies, and Steiner, 1955; Heinz and Hultgren, 1957) . Reasons for the development of this are still uncertain. Trauma to the left atrium, traumatic pericarditis, associated or surgically induced mitral incompetence, active rheumatic myocarditis, and electrolytic alterations have all been considered but not proven. There is some evidence to suggest that adequate use of digitalis and quinidine after operation helps to prevent arrhythmia developing (Kittle and Crockett, 1959) . Fortunately, reversion to sinus rhythm can be accomplished with quinidine therapy in a very high percentage of these patients (Logan and Turner, 1953; Dimond and dos Santos, 1954; Wood, 1954 : Goodwin et al., 1955 Heinz and Hultgren, 1957) . On the other hand, postoperative attempts to revert and maintain sinus rhythm in patients who developed arrhythmia before valvotomy have met with very little success (Sellors et al., 1953; Wood, 1954; Kittle and Crockett, 1959) .
The present investigation was designed to study the immediate and long-term effects of quinidine on both chronic and recently established atrial fibrillation in patients with dominant mitral stenosis who have had a recent mitral valvotomy. In addition, an attempt has been made to predict the likelihood of achieving reversion to sinus rhythm in both these groups of patients from (a) the electrocardiographic pattern of atrial activity, and (b) the radiological size of the left atrium.
MATERIAL AND METHODS Fifty-eight patients (46 women and 12 men) with rheumatic mitral stenosis were submitted to mitral valvotomy. Their average age was 41.9 years (range 18 to 60 years). Those with significant aortic valve disease or mitral incompetence of any magnitude, as judged by clinical, radiological, phonocardiographic, and electrocardiographic criteria, were not included. Final assessment of the mitral valve was made on thoracotomy and/or cardiotomy.
The patients were divided into two groups, A and B. Group A consisted of 35 patients who were known to have been in atrial fibrillation before valvotomy. The average known duration of atrial fibrillation in this group was 26.5 months (range I month to 10 years). Twenty-one (61.7%) of these patients had had the arrhythmia for 12 months or longer. Group B consisted of 23 patients who had all been in sinus rhythm before operation, but in whom atrial fibrillation developed in the immediate post-operative period, usually between the second and fifth post-operative days (range first to tenth day).
group.bmj.com on November 6, 2017 -Published by http://thorax.bmj.com/ Downloaded from (Evans, 1941) . Particular attention was paid to the " P" wave configuration and size when present before the onset of the arrhythmia in group B (Mounsey, 1960) , and an attempt was made to grade the regularity and amplitude of the electrocardiographic atrial pattern, as observed in the CR, strip (Fig. I) , according to the following criteria:
Type I "atrial pattern ": There were no oscillations due to atrial activity.
Type11 "atrial pattern": The oscillations due to atrial activity were visible but irregular and of small amplitude.
Type III " atrial pattern ": The oscillations due to atrial activity were more regular and of larger amplitude.
Type IV "atrial pattern": The oscillations due to atrial activity were very regular and of large amplitude.
These patients are in broad groups and are not intended to represent ranges of precise measurements. Radiological left atrial enlargement was graded as follows:
Grade 1 per patient was 3.6 g. The average quantity given to each patient in group B was less than in group A. Similarly, the average dose given to those patients who reverted to sinus rhythm was less than that given to those who failed to revert. In three patients from group A, despite their having been in atrial fibrillation for over two years, a relatively small dose of quinidine was required to effect a reversion to sinus rhythm (0.4, 0.6, and 1.2 g. respectively).
E.C.G. CHANGES.-Particular attention was paid to the following.
Relationship of the E.C.G. Pattern of Atrial Activity to the Conversion Rate.-The electrocardiographic pattern of atrial activity bore a distinct relationship to the conversion rate (Table  III) . In patients with types I and II atrial pattern there was a 100% failure to revert to sinus rhythm, whereas 24 patients (80%) with type III and 11 patients (73.5%) with type IV atrial pattern were converted to sinus rhythm. (vomiting and/or diarrhoea) . The other patient with type IV " atrial pattern " who failed to revert to sinus rhythm received only 1.8 g. of quinidine because he was prematurely discharged from hospital.
All the 13 patients who had either type I or type II " atrial pattern " were in group A.
" P" Wave Pattern.-The shape and size of the "P " waves in the electrocardiograms recorded from patients in group B bore no relationship to either the incidence of arrhythmia after valvotomy or the ease with which reversion to sinus rhythm was subsequently established.
LLEFT ATRiAL SIZE.-The pre-fibrillation atrial size bore no definite relationship to the incidence of atrial fibrillation after valvotomy (Table IV) . Similarly, no relationship was observed between the left atrial size and either the ease with which sinus rhythm was restored or the electrocardiographic " atrial fibrillation pattern" in this group.
Type I or II patterns of atrial activity were usually associated with a large left atrium (Table  V) . Wood, 1954; Kittle and Crockett, 1959) because they show that normal sinus rhythm can also be restored and maintained for a reasonable duration in an appreciable number of patients who had atrial fibrillation before operation. The explanation for this may be that in the present series a relatively large dose of quinidine was administered to each patient, none of whom had either significant aortic valve disease or cardiomegaly, factors which also might account for the singular absence of electrocardiographic evidence of quinidine toxicity.
All the reasons for the better response to quinidine therapy in group B than in group A are not clear, but the relatively short time that the atrial fibrillation had been present in the former group must be of some importance.
If we accept that reversion of long-standing atrial fibrillation to sinus rhythm is beneficial, maximum benefit can be provided to a substantial number of patients with mitral stenosis not only by performing a good valvotomy but also by reestablishing normal cardiac rhythm.
The results suggest that in mitral stenosis it is possible to predict with a high degree of accuracy from the electrocardiographic pattern of atrial activity the likelihood of being able to restore regular sinus rhythm with quinidine after mitral valvotomy. Evans (1941) also employed the CR1 lead to analyse the atrial pattern in atrial fibrillation and found similar variations from patient to patient, though exactly what causes these variations is not known. It is tempting to suggest that in the presence of " atrial patterns " I and II the atrial walls exhibit little, if any, contractile movement. This might reflect a myocardium that has become thin and virtually without function because of chronic distension behind a stenosed valve and/or as a consequence of long-standing "rheumatic fibrosis " (rather than of " active rheumatism "). Since six patients in this series had " atrial patterns " I or II and yet had been fibrillating for less than three months, the duration of fibrillation alone is not always responsible for poor electrocardiographic atrial activity.
On the other hand, the apparent correlation between atrial size and " atrial pattern " types I and IL in group A suggests that a very large left atrium is an important factor in preventing success with quinidine therapy in cases of chronic atrial fibrillation. SUMMARY Fifty-eight patients with mitral stenosis and atrial fibrillation were treated with quinidine after mitral valvotomy.
Reversion to sinus rhythm was achieved in 95% of the patients who developed atrial fibrillation for the first time immediately after valvotomy. Forty per cent. of those who had had the arrhythmia before operation also reverted and, of these, most had been fibrillating for over one year.
In both groups sinus rhythm was usually maintained for at least 10 months.
It was possible to predict the likelihood of achieving conversion to sinus rhythm from the electrocardiographic pattern of atrial activity but not from the left atrial size.
